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TNTRODrCTION.

No method of combating pests has appealed so generally to the ])opular

fancy as that usually known as biological control. This is readily understand-

able' for it involves the use of one creature to subject another and reduces to

a minimum all manual lalionr. Despite their general appeal, the ]>rinciples

15775/2/48—750



2 C. F. H. Jenkins.

of biological control are by no means generally understood, and the very popu-
larity of the nietliod sometimes leads to tlie appearance of the most extravagant
claims or unreasonable criticisms.

Many of the most outstanding successes with biological control have been
achieved under insular conditions. Tlie Hawaiian Islands are probably the best
examples followed by Fiji and New Zealand.

Where pests have become widely established on a continental land mass,
the chances of successfully introducing parasites are seriously limited. The
new environment })resents such a complex of factors to be contended with,
biotic, climatic and physiographic, that no single i>arasite or j^redator is likely
to be of more than local signilicance. Tliis does not mean that successes have
not been achieved on large land masses siicli as America and Australia, Init in
these instances, the introductions have been made into areas winch may be re-

garded as distinct ecological entities. South W'ostein Australia is generally
recognised as an ecological island and possessing a warm etpiable climate and
a certain degree of physiographic isolation, it conforms with the main require-
ments necessary for the successful establishmoTit of jiarasites.

The first definite experiment along the lines of biological control is rejDorted
to ha\6 been made in 1873 (Imms. 1037) when Planchon and liiley introduced
an American in'edatory mite (Tjjroglyphus jjlnjlloxct'm Kiley) into France to try
and combat the growing menace of I^hyllox'pra vlfiJoJm in French vineyards.

Parasite introduction received its first real stimulus from the subjugation
of the Cottony-cushion scale {Iceriia piirchasi) following the mission of A.
Koebelo to Australia and tlie transference to the United States of the lady-
bird Rodolia cardinuUs.

The appouitment in 1001 of George Compere (Fssig. 1931) to collect para-
sites and make investigations into prolilems of biological control on behalf
of the Westeni Australian Clovormnent, marks the commencement of a peiiod
of very active local interest in this lirancli of insect control and one which has
been keenly maintained u]i to the present day. In 1004 it was arranged for
Compere to collect jointly for the Californian and West Australian Governments
and his services were retained until 1010 when he returned to California.

Prior to tbmpere’s ap]K>intme.nt, however, several attempts had been made
to acclimatise useful msocts. As early as 1805 (Anon 1805) it was suggested
that local parasites and predators be exchanged for insects to control woolly
aphis, cabbage aphis and coccids and tlie first local introduction was the ladv-
hivd L^s conform'^ by Claude Fuller in 1896 (Anon 1901). Compere spent much
of his time travelling and collecting, his specimens being forwarded to Nevmmn
at the West Australian Department of Agriculture for breeding and distri-
bution. Suiprising as it may seem the early exponents of biological controldid not receive general commendation and in some instances were the subject
of ill-concmvod abuse. The late W^ VV. Froggatt { 1 909) rather bitterly attackedsome ot Compere s work and strongly refuted many of the claims made onbehalf of biological control.

The ensuing pages comprise an account of tlie various attempts at para-
site and predator introduction into \^'estern Australia.

The information lias been gleaned from all possible sources including manyunpublished manuscripts. Where possible the information given in these early
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records lias been checked by reference to subsequent literature and specimens

in various collections. In many cases, however, the original meagre statements

cannot in any way be amplified.

Unsatisfactory as such information may be from many iioints of view, it

is felt that the following details may serve a useful purpose in the planning

of futiue biological control programmes. A knowledge of what insects have
already been tried and their subsequent fate must be of iiaramount importance

in considering new projects and it is with this consideration in mind that the

following data are jnesented.

LITERATURE.

Anon 1895 “ Beneficial Insects,” Joiirn. Bur. Agric. If. Aiisl., Vol. 2, p. 499.

Anon 1901 Journ. Dept. Agric. IP. Aust., Vol. 3, p. 143.

Essig, E. 0. 1931 A history of Entomology,” Macmillan (X.Y.), p. 375.

Eroggatt, W. AV. 1909 “ Report on Parasitic and Injurious Itisects,” N.S.AA^. Dept.
Agric. p. 56, et seq.

Lea, A. 1895 “ Exchanging Useful Insects,” Journ. Bur. Agric. IP. Aust. \"ol. 2, p.

564.

Imm.s, A. D. 1937 “ Recent Advances in Entomology,” J. and A. Churchill Ltd., Lon-
don, j). 370.

Imms, A. D. 1937A, ibid. p. 395.

Xewman, L. J. 1909 “ Beneficial Parasites,” Journ. Dept. Agric. TP. Aust., Vol XVIII.,

p. 380.

Olliff, S. A. 1895, “ A XewAA^estern Australian Lady-bird,” Journ. Bur. Agric. IP. Aust.,

Vol. 2, p. 313.

Order. COLLEMBOLA.

E. SMINTHURIDAE.

Sminthurus viridis Linn. (Clover Springtail or Lucerne Flea).

The Clover Springtail is believed to have reached Western Australia in 19 ID

(Newman 1910) per medium of baled fodder imported into the State from South

Australia. Since that date it has spread rapidly through the South-West,

its distribution being boimded roughly by the 15 isohyet, although the princi-

pal damage is done within the 19 in. rainfall line where the subterranean

clover pastures are established.

On accoimt of the large areas involved, artificial control measures never

offered a practical solution to the problem, so cultural and biological methods

seemed the most worthy of investigation. The biological aspect of Lucerne

Flea control came into evidence in 1931 when the Bdellid Alite [Biscirus ktpida-

rius (Kramer)] was discovered at Waroona (Newman and AVomserley 1932).

Since then, colonies have been distributed to all parts of South Western

Australia where the flea is troublesome, as well as to South Australia, Victoria,

New South Wales, Tasmania, and New Zealand.

The mite established itself most readily in the higher rainfall areas and for

some time it appeared doubtful as to whether it would gain a footing in the com-

paratively dry Avon Valley districts (Newman 1934). In recent years, how-

ever, it has increased greatly in these regions, with apparently beneficial

results.
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An account of tlie biology of the mite is given by Jenkins (1935) shoM^-

ing that the creature passes over tlie summer in the egg stage. Discussing

the population density of Sniinlliurus and Biscit'Ufij on a small area intensively

studied over a period of 2 years, Norris { 1 938) states “ The impression was gained

in the held that BrnBiihurus diminished in numbers at the end of the season

long before the meteorological conditions were siifheiently adverse to account

for the fall whilst Haloiydetis, though oven more susceptible to conditions

of drouglit and high temperatuies was still present in large mmibers. It

seems possible that the Bdellid was at least partly responsible for this early

decline.”

LFTKRATUKE.

Anon, 1930 Journ. Cimn. ^ci. Ind. Res., (Anst.) iU, p. 189.

Currie, G. 1931, Ihid. vii, p. 9.

Davidson, J. 1934 Conn. Sri. Ind. Res. (Auat.) Bull, p. 79.

Holdaway, F. G. 1927, Coun. Sci. Ind. Res. Ansi. Pmnphlet 4.

Jenkins, C. F. H. 193“) Journ. I)epl.. Agric. IT. di/sh 2nd ser. Vol. XII., p. 342.

Madagcn, D. S. 1932. Bull Eni. Res. Vol. XXIH.. p. 182.

NewmanL. J. 1910, Ann. Repf. Dept. Agric. IT. p. 46.

Newman, L. J. 1927. Journ. Dept. Agric. If. 2nd ser. Vol. IV., p. 78. 449.

Newman, L. J. 1934. Ibid. Vol. XI., p. 100.

Newman, L. J. and Womersley, H. 1932, Ibid. 2nd ser. Vol. IX., p, 289.

Norris, K. R. 1938, Conn. Sci. Ind. Res. Aust. Pamphlet 84.

Womersley, H. 1933, Journ. Coun. Sci. Ind. Res. (Aust.) Vol. 6, No. 2, p. 83.

Order. HEMIPTERA.

F. PENTATOMIDAE.
Nezara viridula (Linn.) (Green Tomato Bug.)

This introduced bug was first reported within the State at Bunbury in 1920.
Since then, it grndually spread tliroughout the loAver South West to become
,a serious A*egetable ]iest. Artificial control measures have never proved very
satisfactor>- owing to tlio robust nature of the insect, and several experiments
with parasite introductions have been made.

The tirst attem]>t at biological control was made in 1932 Avhen Newman
obtained from tlie Kkuhla Agricultural Experimental Station, two consign-
ments ot a tachiiiid fly {Trickopoda pemiipcs E.). In both instances no living
material survi\ed tJie journey.

In 1933 from 14r. Rriesner of Egypt, NcAvman obtained a few rafts of bug
eggs parasitised by the Scelionid Microphinurns hasalis Woll. and from the 30
wasps wliich emerged, a nucleus colony was formed (Newman 1934).

Dui’iug 1934 about I.O(K) wasps were distributed and parasitised material
was regained in the held. The wasp carrietl over the winter as an adult in the
laboratory and suivi\ed successfully in the field as parasitised material was
obtained from several localities in the spring of 1935.

Ill 1935, 30.000 and in 1936, 20,000 parasites were distributed and the in-
sect is now Av itlely established. A marked decrease in the importance of
the pest has been noted since the establisliment of the Egyptian parasite.

Mkrophanurus has been reared from the eggs of Oechalia consocialis and the
Pittos])oruni hug (A^rines geminata) in Western Australia.
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literature.

Newman, L. J. 1934, Journ. Dept. Agric. W. Aust. Ser. 2., Vol. XI., p. Ill,

Newman, L. J., Ibid. Vol. XI, p. 573.

Newman, L. J., Ibid. Vol. XI, p. 434.

F. JASSIDAE.

Typhlocyba froggatti Baker (Apple leafhopper).

The apple leafhopper is a native of Europe which has now become estab-

lished in many apple grOAving coimtries of the world.

It was first recorded in Australia in 1918 but did not reach AVestem Aust-
ralia until 1938 when it wa« reported at Bridgetowm.

Artificial control measures employing nicotine suljihate and D.D.T. have*
proved very satisfactory^ but an attempt to establish a wasp parasite was con-
sidered justified. Anagrits armatus A.shm. was successfully introduced from
New Zealand by Hr. J. Evans of the Tasmanian Department of Agriculture
and parasitised overwintering egg.s Avere obtained from this soru-ce in 1943^

The wasps were liberated at Bridgetown in Octobei’, 1943, but so far there
is no evidence of their having become established. Arrangements are in hand
for further introductons to be carried out.

LITERATURE.

Jenkins, C. F. H. 1943, Journ. Dept. Agric. W. Aust. ser. 2, A^ol. XX., p. 194.

F. APHIDIDAE.

Brevicoryne brassicae Linn. (Cabbage Aphis),

Several attempts have been made to control cabbage aphis biologically

and, although complete success has not been attained, the pest has been greatly
reduced. The chief controlling factor is recorded as being a hymenopterous
parasite obtained from Ceylon, tAventy' four having been originally introduced
by George Com])ere in 1907 (Robinson 1908). Taa’o Coccinellids and two hymen-
opterous parasites (one possibly being Direretus rapee Curt.) Avere also introduced
by Compere from Eastern Australia in 1902 (Comjiero 1902 and Anon 1906).

Ormis chahjbens Bd. became established, but O. lajartei Alls, did not survive.

Lea (1897) referred to the Cabbage Aphis as the “ Avorst enemy tliat the cab-

bage has.” Newman (1934) says the position is greatly improved by
the introduction of parasites from the Orient.”

So far it has not been possible to check the identity of the hymenoptera
involved.

LITERATURE.

Compere, G. 1902, Introduction of Parasites,” Journ. Dept. Agric. W. Aust. Vol. VI.,

p. 238.

Despeissis, A. 1906, “Acting Director’s Report,” Ibid. Vol. XIA^, p. 327.

Lea, A. AI. 1895, Journ. Bxir. Agric. W. Aust. Vol. 2, p. 551.

Newman, L. J. 1907, “ Rejjort of Assist. Entomologist,” Journ, Dept. Agric. W. Ausf.
Vol. XV., p. 918.
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Newman, L. J. 1934, Ibid. 2nd ser. Vol. XI., p. 203.

Robinson, J. 1909, Journ. Dept. Agric. O'. Aiist. Vol. XVII., p. 683.

Smith, J. H. 1945, Journ. Queensland Dept. Agric. Vol. 62, p. 341.

Eriosoma lanigera. Hausm. (\^ ooliy Aphis).

When this apliis reached Western Australia is not definitely known, but
as early as 1895 (Lea 1895) it was recorded as “ widely distributed through-
out Western Australia and one of the most serious pests which tlie apple grower
has to contend with.” The suppression of the aphis by the wasp Aphelimis
mali Hans, is one (^f the most outstanding local achievments in biological con-
trol. The parasite was introduced into the state in 1923 from New Zealand
with tlio co-operation of Dr. TiH_yanl of the Cawthron Institute. The first

experiments were carried out in an orchard at Guildford and subsequently the
insect was disti’ibutoil to orchardists throughout the South West. Before
the introduction of Ajdadinus several routine spn'uy treatments failed to control
the Woolly Aphis in the principal apple growing districts whereas now, arti-
ficial treatments for the pest are soldotn necessary.

Lady-birdvS (Lcis conjormis) also ]ila.ys a part in the control of this pest
and the first colony ^yas introduced into the State from Tasmania as early as.
1896 by Claude Fuller (Breen 1906 an<l Despeissis 1901). Further introduc-
tions were made by Lea in 1901 (.Vnon 1901A) and Hooper in 1902.

UTEHATl-RK.

Anon, 1901, “ Scale Eating Lady-birds.” Journ. Dept. Agric. 11'. Ausi. Vol. IIL, p. 143.
Anon, I901A, “ Introduction of Lady-birds," Ibid. \'ol. IV., p. 15.

Rreen, 1). 1906, “ Lady-birds and Woolly Aphis,” Ibid. Vol. XIII., p. 447.
Despeissis, A. 1906, ” Acting Directors Report, Vol. VI., p. 327.
Lea, A. M. 1895, Journ. Bur. Agric. If. Vol. 2, p. 515.
Newman, L. J. 1924, Journ. Dept. Agric. W. A ust. Ser. 2., Vol. 1, pp. 41 et 481.
Newman, L. J. 1924, Ann. Ilept. Dept. Agric. If. dwsfi p. 21.

Newman, L. J. 1926, Journ, Deq^t. Agric. IP. Awsfi Ser. 2, Vol. HI., p. 486.

Toxoptera aurantii. Tons. (Black Orange Aphis).

Althougli no economic control has been obtained, the Woolly Aphis para-
site {Apheliuus mali Hans.) has been reared from T. aurantii.

Unspecified species of hymenoptera were introduced by Compere from
Algeria in 190() and from Ceylon in 1907 and 1909 against “ Black aphis ” pre-
sumably T. aurantii. The parasites failed to become established.

Macrosiphum rosae Reaum (Rose aphis.)

Compere forwarded some unspecified species of svrphids from the Philippine
Islands in 1907 to combat this aphis, but the predators failed to establish.

Aphididae (unspecifi d.)

Compere, Lea, and Fuller introduced a number of aphis parasites and
predators concerning which little accurate detail is available.
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Table I shows what is known of these introductions:—

TABLE I.

Intro- Date Where Number Subse-

Parasite or Predator. Introduced From. duced Intro- Liberated. Liber- quent

By. duced. ated. History.

Coccinellid Marseilles .... Compere 1904 Metropolitan Established
Area

Cocc t fiella ml if or n ica California do. 1906 do. 328 Failed

Man.
do. ?Rbizohius sp. Queensland and New do. 1902

South Wales
471 FailedHippodamia converges

Gucr.
California do. 1900 do.

Coccinellid Italy do. 1906 do. do.

Do. India do. 1906 do. 05 do.

Do. AlJ^e^ia do. 1907 do. 8 do.

Verania Uneola Fabr. Eastern Australia .... do. 1902 do. do.

Scymnodes Ih'idi- do. do do. 1902 do. do.

ga^it^r Nuls.
Syrphid flies

Do.
Malaga (Spain)

do.

do.
do.

1902
1903

do.
Guildford 2

do.
V

Do. Colombo do. 1907 Metrtjpolitan 10 9

Area

Do. Philippine Islands.... do. 1909 do. 50 ?

Cocrinella sepfpmpunc- Mediterranean do. 1903 do. Failed

takt L.
Hvmenoptera Algiers

Tasmania ....

do. 1906 do. do.

Orcus bilunuMus .... Lea 1901 Swan
(Anon 1901A)

1901Ilayhia mellyii (Anon do. do.

lUOlA)
Coccinellid Colombo Compere 1907 Metropolitan 25 Failed

Area

Do. do do. 1907 do. V do.

Do. India do. 1907 do.

Do. 4 spp do do. 1907 Metropolitan 430 9

Area and
Goldfields

(Kalgoorlie?)
and Burra-

coi)pin

Unspecified (Despeissis,

1906)
Do. do.

Queensland

N.S.W

do.

do.

1902

1902

Metropolitan
Area

Perth and

5

40 9

Bunbury
Do. do. Seville do. 1903 Metropolitan 4 9

Do. do. do. do. 1003 do. 50 9

Do. do. Algiers do. 1906 do.

LITERATURE.

Anon, 1901, “ Scale-eating Lady-birda,” Journ. Dept. Agric. W. Aust, Vol. III., p. 143.

Anon, 1901A, “ Tasmanian Lady-birds,” ibid. Vol. IV., p. 205.

Despeissis, A. 1901 “ Leis conformis in Western Australia,” ibid. Vol. IV., p. 348.

Despeissis, A., 1906, ibid, Vol. XIV, p. 325.

F. COCCIDAE.

Saissetia oleae (Bern.) (Olive Scale)

This almost cosinopolitau pest has been established in Western Australia

for many years. In fact, Lea (1895) suggested that it was an indigenous species,

although there appear to l'>e no authentic grounds for this assumption.

For many years, Olive or Black Scale was one of the most serious pests

of local orchards (Newunan 1909), but successful parasite introductions have

greatly reduced the toll taken by this insect.
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Se^•eral specievS of parasites have been experimented with over the past

50 years but the three which have proved most successful are Scutellista cijanea

Mot. MciapJiycus loundsburyi How. and Tomoc('ni californica How.

The results of tlie recent trials with Mrtaphyciis helvolus Comp, must not

be taken as conclusive as only a small colony was procured from the C.S.I.R.

and satisfactory host material was not available in sufficient quantity to bleed

a second generation.

Table II indicates the various attempts at insect introduction which have

been made in past years :

—

TABLE II.

Parasite or Predator. Introduced
Prom.

Date of
Intro-

duction.

Number
Intro-
duced.

Number
Liber-
ated.

Where
Liberated.

Intro-
duced

By.

Subse-
quent

History.

Red scutellista China 1905 3 ? ? Compere Failed

Do. do Timor 1905 3 Metropolitan
Area

do. do.

Scutellista cyatiea Brazil 1904 60 ? ? do. do.

Motsch
Do. do. California .... 1904 19 19 Metropolitan

Area
do.

do. Established

Do. do. Capetown .... 1902 30 30 T. Hooper Failed

Do. do. do. 1903 85 85 do. do. do.

Do, do. do 1902 ? 11 Perth and
Coolup

Compere 9

Do. do. ('alifornia .... 1903 ? 90 Various do. Established

Metaphycus loundsburyi
How.

Capetown .... 1902 9 ? Metropolitan
Area

T. Hooper do.

Microterys sp. do 1902 ? ? do. do. Failed

Do.' do. 1902 ? 20 do. Compere do.

Tomocera californica
How.

N.S.W 1902 9 45 9 do. Established

Quaylea ivhittieri

(Girault) = Hymen.'
cyrtiis crau'i Ashm.

do 1902 ? 11 Metropolitan!
Area.

do. Failed

(Essig., 1931 a)
*Myiocnema comperei

Ashm.
Queensland... 1902 9 938 51 colonie.s,

various
do. Established

Aristolochia sp Hong Kong.... 1903 ? 12 Metropolitan
Area

do. Failed

IViizobius ventralis

Ericks
Eastern Aus-

tralia

1902 ? 9 do. do. Established

Metaphyeus Mvolus
Comp.

Canberra
(C.S.I.R.)

1943 No lib-

erations
made

? Jenkins

Unnamed Eastern Aus-
tralia

1903 9 60 Compere 9

Do South Africa 1903 ? 85 do. 9

Do. Brazil 1904 9 60 • do. 9

Do California .... 1904 9 19 .... do. 9

Do Canton 1903 ? 10 Metropolitan
Area

Compere 9

Do Hong Kong ... 1903 9 12 do. do. 9

Do Capetown .... 1903 9 83 Various do. ?

Do do 1903 9 17 Metropolitan do. 9

Nowconsidered to be a possible secondary parasite (Essig., 1931 b).

LITERATURE.

Anon, 1903, In Seorch of Parasites,” Journ. Dept. Agric. It. Aust. VoL VII., p. 51.

Anon, 1906, “ Saving California's Fruit Crops,” ibid. Vol. XIII., p. 333.

Compere, G. 1902, ” Introduction of Parasites,” ibid. Vol. VI., p. 238.

Compere, G. 1904, “ Black Scale Parasites,” ibid. Vol. X., p. 94.

Despeissis, A. and Compere, G. 1903, Dept. Agric. IT. Aust., Bull 4, p. 91.

Despeissis, 1904, “ Black Scale and Fruit Fly Parasites,” Journ. Dept. Agric. W. Aust.

Vol. X., p. 172.

Essig. E. O. 1931A, “ A History of Entomology,” (N.Y. MacMillan), p. 359.

Essig, E, O. 1931B, ibid, p. 330.

Harper, 1906, " Introduction of Parasites,” Journ. Dept. Agric. W. Aust. Vol. XIV.,
p. 178.
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Lea, A. 1895, “ Scale Insects,” Journ. Bur. Ayric. W. AtisL Vol. 2, p. 564.

Newman, L. J. 1907, “ Report of Assist, Entomologist,” Journ. Dept. Aqric. ?!'. Aust.
Vol, XV., p. 914.

Newman, L. J. 1909, “ Beneficial Parasites,” ibid, Vol. XVIII., p. 381.

Aonidiella aurantii (Mask.) (Red Scale)

Red Scale was first reported on citrus in Western Australia from the
Metropolitan Area by Lea in 1895. Since that date, it has gradually spread to
most of the citrus growing districts of the State.

Various attempts to control this scale biologically have been made and a
number of Coccinellids as well as wasp parasites have been introfluced. The
most successful introduction is the liyrnenopteron Apliytis chrysomphali Mercet.
imported by Compere from C^hina in 1905.

The most recent introductions have been made with the co-operation
of the Entomological Division of the C.S.I.R., the wasp having been originally

obtained from China by the Imperial Parasite Service, Canada.

Comperislla hifasciata How. has long been known as a parasite of the
Vellow Scale [A. ciirina (Coc{.)] but it is only in recent years that a race has
been detected capable of developing in A. aurantii.

In Table III details of the v'arious attempted introductions are set out ;

—

TABLE in.

Parasite or Predator. Introduced
Prom.

Bate of
Intro-

duction.

Number
Intro-
duced.

Number
Liber-
ated.

M'here
Liberated.

Intro-
duced.

By.

Subse-
quent

History

Cocdnellid China 1905 9 14 Metropolitan
Area

Compere Established

Bo. Jerusalem .... 1904 9 160 do. do. Failed?
Bo. Japan 1907 ? 9 do. do. Failed
Bo. Ceylon 1907 ? 9 <lo. do. do.
Bo. Spain 1907 ? ? do. do. do.

Aphytis chrusomphali China 1905 ? 9 do. do. Established
(Mercet)

Unspecified parasite Japan 1907 9 20 do. do. 9

(Hymenoptera?)
Bo. do. Colombo 1907 9 50 do. do. 9

Bo. do. China 1907 ? 20 do. do. 9

7 spp do 1907 9 ? 9 do. Failed
2 spp. Ceylon 1907 9 9 9 do. do.
6 spp. Japan 1909 9 1120 9 do. '>

Comperiella bifasciata Japan 1909 9 9 ? do. Failed
How.

Bo. do. Canlierra
(C.S.l.K.)

1943-44 400 1000 Harvey, Saw-
yers Valley,

Gosnells,
Metropolitan

Area

Jenkins 9

literature.

Compere, G. 1906, “ Red Scale Parasites,” Journ. Dept. Agric. IF. Aust. Vol. XIV.,

P- 5.

Compere, H. 1936. Bull. Ent. Res. Vol. 27,, p. 494.

Despeissi.s, A. 1906, Acting Directors Report,” Journ. Dept. Agric. W. Aust. Vol.,,

XIV., p. 326.

Lea, A. 1985, Journ. Bur. Agric. W. Aust. Vol. 2. p. .564.

Newman, L. J. 1907, '‘Report of Assist. Entomologist,” Journ. Dept. Agric. If. Au^'

.

Vol. XV., p. 918.

Newman, L. J. 1909, “ Beneficial Parasites,” Ibid. Vol. XVIII., p. 381.

Jenkins, C. E. H. 1945, “ The Citrus Red Scale,” Ibid. Vol. XXII, (2nd Sen) p. 10.
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Aonidiella perniciosus (Comst.) (San Jose Scale)

Tlie above pest was first recorded in Western Australia in 1897 (Despeissis

1897 and Fuller 1897). Its presence was so much dreaded that very stringent

control measures were at once adopted and infested trees were grubbed and
burned.

Attempts at ])arasite establishment have been made, two introductions

from Pennsylvania being reported (Newman 1915). Unfortunately no living

material reached tins State and the species concenied is not mentioned. Two
-attempts to introduce hymenoptera from California in 1907 also failed. An
unnamed ladybird forwarded by C^ompere from Spain was liberated (Anon.

1903), but with no better results than the otlier attenij^ts listed.

LITERATUliE.

Anon, 1903, “ In Search of Parasites,” Journ. Dept. Agric. IK. Aust. Vol. VII., p. 432.

Despeissis, A. 1897, Journ, Bur. Agric. IK. Aust. Vol. IV., p. 1290.

Fuller, C. 1897, Ibid. Vol. p. 1293.

Newman, L. J. 1909, “ Beneficial Parasites,” Journ. Dept. Agric. W. Aust. A^ol. XA’III.,

p. 380.

NeAvman, L. J. 1915, Ann. Kept. Dept. Agric. AAK Anst. 1914-15, (unpublished).

Aspidiotus sp.

Compere in 1902 introduced a coccinellid Chiloconis circumdatus Shon.
from Hong Kong. Releases were made in the metropolitan area but without
success. In 1903 a batch of 350 coccinellids imported from Seville were also
libei'ated in tlie Perth area, but were not known to become established.

Coccus hesperidum L. (Soft Brown Scale).

Ihis scale first appeared in local literature in 1894 (Anon. 1894) although
the actual date of its introduction into AVestem Australia is not known.
Althougli not a major pest, it has a wide host range and causes orehardists
some inconvenience. Attempts to control this scale biologically have not been
successful, but the introductions attempted are itemised in Table IV.

TABLE IV.

Parasite or Predator.

Scutellista sp.

Bo.
CoccopJtaqus lycimnia

Walk.
Unnamed parasites
(? hymenoptera)

Do. do.

Do. <lo.

Do. do.
Do. do.
Do. do.

Scutellista. sp
?

Scutellista and others

Introduced
From.

Date of
Intro-

duction.

Number
Intro-
duced.

Number
Liber-
ated.

Where
Liberated.

Intro-
duced

By.

Subse-
quent

History.

Philippine Is-

lands
1907 9

? Compere Failed

Colombo .... 1907 ? 16 9 do. do.
California .... 1907 9 1500 9 do. do.

do

N.S.W. and

1907 ? 9 do. Failed to
breed out

1902 83 9 Metropolitan do. Failed
Queensland Area

China 1905 81 9 9 do.
Algiers 1906 do. All died
China 1905 do.
Ceylon 1907 16 Metropolitan do. 9

Ceylon 1908
Area

do. do. 9
Italy and Egypt 1908 9
China aiul India 1909 Compere ?
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Lecanium sp.

In 1909 Compere introduced a Red Sciitellista from the Philippine Islands,

but it failed to become acclimatised.

Lecanium persicae F. (Vine Scale)

This introduced coccid was finst recorded from Perth in 1901. Several

parasite introductions ha\'e been made and a considerable degree of biological

control has been acliieved.

The wasp Aphycus timbcrlakei Ishii was introduced from California by
Ceorge Compere in 1907 and is now well established throughout the South-\^^est.

Four other unidentified species, one from Italy (Anon. 1903), two from
France (Despeissis 1906) and one from California were introduced, but without

success.

Coccophagus lecani Walk, was also introduced in 1907 from California

and 1,500 were released in the metropolitan area, but failed to become estab-

lished.

Myiocnema co)nperei Ash. was introduced by Compere in 1902 and,

•although established, is of doubtful value (Essig, 1931).*
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Pseudococcus Spp. (Mealy Bugs)

In 1902, Compere introduced colonies of CryjAolaemus montrouzieri Muls.

from New South Wales and Queensland and some 1,300 were liberated in the

Metropolitan Area. The ladybird is now firmly established and is an important
factor in Mealy Bug control.

IJTKRATURE. '
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p. 238.

Bespeissis, A. 1906, “ Acting Director’s Report,” Ibid. Vol. XIV., p. 327.
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Order. COLEOPTERA

F. BRUCHIDAE.
Bruchus pisorum Linn. (Pea Weevil).

The pea weevil was first recorded in Western Australia in 1931 (Newman
1932). It is widely. distributed in the major pea-growing districts of the South-
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West and is a sei'ioiis menace to the industry. The first attempted biological

control was made in 1939 when, through the co-operation of the C.S.I.R., the
wasp Triaspis thomcicus Curt, was introduced from France.

Approximately 1,000 parasites were reared and liberated at the following
localities : Burges Siding, Seabrook, Wooroloo aiid Muresk. Field recoveries

were made from peas Jiarv'csted the same season at Wooroloo but altliough peas
were planted on that site for two successive seasons no further recoveries were
made either there or elsewhere.

In 1942 parasitised bean wee\dl eggs (B. ohteetus) Avere obtained from the
U.S.D.A. Bur. Rut. and Plant Quarantine, and further attempts were made
to rear Triaspis. These were imsuccessful, however, and further introductions
were prevented by war conditions.

LITERATURE.

Newman, L. J. 1932, Jowm. Dept. Agric. If. Aust. 2nd. Ser. Vol. IX., p. 297.

Order. DIPTERA.

F. TRYPETIDAE.

Ceratitis capitata Wied. (Mediterranean Fruit Fly.)

The first record of Fruit fly in Western Australia came from Claremont in
1895. The following year it was found in Perth and by 1897 it had spread to
Guildford. The.se appear to bo the first records for the Commonwealth, as
N.S.W. did not report the fly until 1898.

This insect is the most serious fruit pest established in Western Australia
and strenuous efforts have been marie to bring about its subjection by the
introduction of parasites. Unfortunately, however, all attempts at biological
control liave met with absolute failure. The parasites from Avhich the heM>
results were expected were :

—

Syniomosphyrum indiciim Silv. and Diacka^sma tryoni Com. These wasps
and also Teirastichus giffardianus Silv. were rcaj'ed in large numbers in cages-
and liberated in the field, but not in a single case was parasitised material
obtained as a result of these liberations.

Table V summarises the attempts so far made to control fruit fly by
biological means :

—

TABLE V.

Parasite or Predator.
Hate of

Introduced Intro-
From. duction.

Number
Intro-
duced.

Number
Liber-
ated.

Where
Liberated.

Intro-
duced,

By.

Subse-
quent

History.

Staphylinid (Huafii- Brazil
erocera brasiliensis)

(Essiji., 1931)
Hymenoptera do.
Syntomosphuram in- India

dicum silv.

Hymenoptera do.

Diachasma tryoni Com. Queensla
Teirastichus yiffardi- Fiii ....

anus Silv.

1904 9 ? Metro])olitan
Area

Compere Failed

1904 ') 9 do. do. do.
1908 9 250,000 Guildford do. do.

1908 9 9 Metro])o}itan do. do.
Area.

1909 9 5,000 Guildford do. do.
1936 50 para- 20,000 Metropolitan Newman do.

sitised Area and
pupae Darling

Range
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As seen from the table, the last parasite tested was Teirastichu-s giffardianus,

obtained from Fiji through the courtesy of H. W. t^immonds. Parasitised

pupae were safely imported and a number of generations were reared in

captivity, thin slices of orange being used to rear the liost maggots. Tlie

laboratory colony was kept going until August, 1937, but the overwintering

wasps, although apparently well developed, failed to emerge from the pupae

and all breeding stock was lost.
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F. MUSCIDAE.

Musca domestica Linn. (House Fly)

The only record of any attempt at the biological control of houseflies

appears in the Annual Report of the Department of Agriculture and Industries

of Western Australia for 1911. (Newman 1911.) Sarcopbagid parasites said

to control houseflies and blowdlies were introduced from Hawaii, wliere they

had been received from Japan. No details are available as to the technique

adopted in handling these flies but the insect failed to become established.

LITERATURE.

Newman, L. J. 1911, Ann. Kept. Dept. Agric. and Ind. 11 . Aust., p. 29.

Siphona exigua (de Meij.) (Buffalo fly)

The Buffalo fly is believed to have reached Australia about 1825 wlien the

first buffaloes were introduced on to Melville Ishinfl. In 1838 they were taken

to the mainland and with them, the fly. The possibilities of biological control

were discussed hy Handschin (1932) and a summary of the life histor\' of

jBpalangla spp. was given.

Tlie parasite thought to be most ])romising was .S', sienelaica Graham from

Java. A siiecial strain of this species was teste<l by tlie Council for Scientific

and Industrial Research and in March, 1933, a consignment of iiarasitised

pupae were forwarded from Brock’s Creek to Twaddle, Government Veterinary

Officer stationed at Derby. From 640 parasitised piqiae received, a number of

wasps were bred and 60 were liberated at Yecda Station on cattle faeces in a

permanent cattle camp, Tlie remainder were kept to lireed u]> furflier supplies

for distribution. In May, further sendings (approximately 3,000 pupae) were

received from Brock’s Creek and further releases of flies were made. In June
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more releases were made and in July, Twa<ldle (unpublished report 1933)
\^Tites “ approximately 1,900 wasps have been released in the Derby District

—

Meda Station 1,300 ; Yeeda, 600 to date. On 16th June I released 500 wasps
on Roebuck Plains Station, Rroome, on the cattle camp at Equire Well.
Approximately 300 of tliis lot of parasites were bred at Derby, the remainder
being obtained from Brock’s Creek during the month of May.”

In July, 1933, Twaddle writes :

—

“ Owing to the difficulty of breeding buffalo dy jjupae at Derby for
infection, the hirther release of these parasites is suspended for the time being.”

Yo published iufonnatioii is available concerning the fate of Spalangia
but Mr. Tw'addle informed me that when he left the district in 1935 there was
no sign of the w^as^^ being active and that at no time had it given any signs of
permanently establishing itself.

LlTERATUllE.

Handschin, E. 1932, Coim. Sci. hid. Mes, AusL Pamph. 31.

F. CALLIPHORIDAE.
(Blowflies)

Three parasites have been tested in Western Australia for the purpose of
controlling blowflies. In 1927 Newmanobtained a consigmnent of 500 wasps
{Alysici iiuiiiiluccitov PaiiK.) from Sir Oiiy !Mai‘.shalI, England, but none were
reared for distribution.

In 1929 Avith the assistance of Dr. Miller of tlie CaAvthron Institute an
attempt was made to introduce specimens from NewZealand, but again without
success. Experiments with a local wasp (Stenoterys Julvoventrolis Dodd), were
conducted for a number of years (Newman and Andrewartha 1930) but although
many thousands were artificially reared and distributed, no success was
obtained

.

In 1915 Mornioniella vitripc-^inis Wile. = (d!^asonia hrevicornis Ashm,)
was introduced from N.S.W. but without success (Newman 1915).
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Order. LEPIDOPTERA.

F. PLUTELLIDAE.
Plutella maculipennis Curtis. (Diamond-backed Cabbage Moth)

It is not knowTi wlien this pest first gained a footing in Western Australia
but it must have been amongst the first introductions as it appears in local
literatures as far back as 1897 (Lea 1897). Unpublished records show that
several attempts have been made to establish parasites and all available details
are included in Table VI.
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TABLE'VT.

Parasite or Predator. Introduced
From.

Date of
Intro-

duction.

Number
Intro-

duced.

Number
Liber-
ated.

Where
Liberated.

Intro-
duced

By.

Subse-
quent

History.

Hymenopteron
(Hymenosbosmina
rapi (Cara.))?

Eastern Aus-
tralia

1002 110 Metropolitan
Area

Compere Established

Do. do. do. do. 1902 12 do. do.
? Larval parasites .... Malaga 1903 24 do. do.
? Hymenopteron .... Colombo 1907 35 do. do.

Do. India 1907 100 do. do.
Do. China 1909 110 do. do.

It is now considered that the hymenopteron. established in 1902 is referable

to Hymenoshosmina rajn (Cameron). Although this parasite is often very

active it does not entirely remove the necessity for artificial control measures.

Additional parasites reared from moth larvae in this state include an
undetermined pteromalid and a chalcid believed to be Chalcis victoriae (Girault).
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F. PYRALIDAE.

Hellula undalis Fr. (Turnip Moth)

This moth, like the cabbage moth, was a very early introduction into the

State as it was well established by 1897 (Lea 1897).

An unidentified species of braconid was introduced from India by Compere
in 1907, but it failed to become established.

LITERATURE.

Lea, A. M. 1897, Journ. Bur. Agric. IF. Aust. Vol. IV., p. 1419.

F. GELECHIDAE,

Gnorimoschema operculella (Zell.) (Potato Moth)

This world-wide pest first figures in local literature in 1895 (Lea 1895).

It is a major pe.st both of growing crops and stored tubers. One attempt

only at biological control has been made in this State, the wasp Bracon gelechiae

Ashm. having been obtained from the C.S.I.R. in March, 1944. Approximately

300 wasps were liberated on a potato crop at Harvey and no further work has

yet been possible on this problem.

LITERATURE.

Lea, A. M. 1895, Journ. Bur. Agric. IF. Aust. Vol. II., p. 533.
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F. PIERIDAE.

Pieris rapae (Linn.) (Cabbage Butterfly)

The cabbage butterfly was first recordecl in Western Australia in January,

1943, and its rapid spread soon indicated it serious potentialities as a ^^egetable

pest.

In .December, 1943, twelve butterfly pupae jiarasitised by the wasp
Pteromalus puparimi Lynn, were obtained from Dr. Evans of Tasmania, who
had successfully introduced the insect from NewZealand. 14,000 of this Euro-

pean wasp were reared and liberated the first season, colonies being sent to

country and metropolitan districts. The wasp v'as successfully carried over the

winter and a further 40,000 wasjis were liberated in the summer of 1944-45 and
approximately a similar number in tlie 1945-40 season.

Although it is somewhat early to make a definite pronouncement on the

success of the introduction, the fact that parasitised material has been collected

from localitias as far apart as Kalamunda and Albany shows that there is every

prospect of Pteromalas becoming permanently established.

Native parasites found to be attacking tliis butterfly are Clialcis ruskini ?

Girault ; Tricholyga sorhillans ? (Wiedemann).

LlTEilATURK.

Jenkins, C. F. H. 1943, “The Cabbage Butterfly” Journ. Dept. Agric. 11’. Ausi. Vol.
XX, 2ncl Ser. p. 35.

THE INTRODUCTIONOF VERTEBRATESFOR
INSECT CONTROL.

Attemjits to utilise various of the higher animals for insect control have
been made from time to time and as early as 1897 Helms suggested the acclima-
tisation of the Hole [Talpa europava). The Hedgehog (Erinaceus' enropaciis)

;

the Shrew {Sorvx vulgaris) and the Toad (Bufo hufo). Fortunately his sugges-
tions were not acted u})on and the only actual attempt to acclimatise any of
the higiier nnimaJs for the purpose of pest contiol was made in 1933 when
specimens of the Asiatic Cattle Egi-et (Butmlcus ibis coromandus) were imported
(Anon. 1 933). 4\\*enty of these birds were obtained from London, 1 8 were libera-

ted in tick iuft'.sted country and two were retained by the Perth Zoological
Gardens. The site cfiosen for their release wa.s the Leonard River at Kimberley
Downs Station, but the birds survi\'ed scarcely more than a week, falling an
easy prey to hawks and other enemies. Another bird whose introduction into
the North has been suggested to combat the cattle tick is the Starling (Sturnus
vulgaris), but no definite action has been taken and the bird is at present on
the prohibited list under the Vermin Act.
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